We report data that continue the studies of Dobzhansky and others on the frequencies of third-chromosome inversions in natural populations ofDrosophila pseudoobscura in North America. The common gene arrangements continue to be present in frequencies similar to those described four decades ago, and the broad geographic patterns also remain unchanged. There is only one pronounced trend over time: the increase in frequency of the Tree Line inversion in Pacific coast populations.
For more than 40 years Dobzhansky and his associates have monitored the frequencies ofthird-chromosome inversions in natural populations ofDrosophila pseudoobscura (1) (2) (3) (4) (5) . This species, like many others in the genus, has an extraordinary amount of chromosome polymorphism. D. pseudoobscura and its sibling species Drosophila persimilis are polymorphic for several dozen third-chromosome inversions (with only one in common) and are fixed for single-inversion differences on the X, second, and fourth chromosomes. Since polymorphism must be a transient stage in the establishment of interspecific differences, long-term monitoring of gene arrangement frequencies may be useful in understanding this process. In addition, such surveys offer the possibility of documenting balancing selection as well as stasis or microevolution over long periods of human observation.
The third-chromosome inversions ofD. pseudoobscura are identified by differences in the banding patterns of polytene chromosomes in the larval salivary glands. Molecular data suggest that each inversion has arisen only once and that the polymorphism is at least 1 million years old (6) . Because the inversions are overlapping and show very little recombination in heterokaryotypes, they form semi-isolated gene pools and, hence, have become genetically differentiated (6) . The inversions also differ in fitness, as documented by laboratory experiments and observations in nature of seasonal cyling and differential mating success of males (1, (7) (8) (9) . However, the ecological interactions that maintain the polymorphisms in nature are unknown.
Almost all of the data on inversion frequencies in this species have come from Dobzhansky's studies of seasonal, annual, and geographic variation. Many localities (mainly in the western United States) were monitored at roughly 10-year intervals between 1936 and 1973, and a three-decade overview was published in 1975 (4) . We report here the results of the latest survey, conducted in the early 1980s and covering 48 localities in the northern part of the species range. Our methods were the same as those employed in previous studies: freshly collected females were allowed to oviposit on medium, and the salivary gland polytene chromosomes were analyzed in one to eight larvae from each female. Occasionally, wild-caught males were mated to tester females and chromosomes were analyzed in a sample of larvae (4) . Table 1 gives the datafrom our survey, along with a summary of previous observations from these localities, which are described in previous surveys (1) (2) (3) (4) . Eight gene arrangements reach a frequency of at least 10o in some localities: ST, AR, CH, PP, TL, SC, OL, and EP. Inversions OL, SC, and EP are rare in many localities but consistently appear in large samples. Eighteen rare arrangements have been described, and two more are undescribed, giving a total of 28 inversions segregating in North America. Fig. 1 shows the diversity ofgene arrangements within localities, given as a contour map, whereas Fig. 2 summarizes the common inversions in each population.
The most important conclusion to be drawn from these data is that during half a century the common inversions have continued to segregate within populations at fairly similar frequencies. The general geographic pattern has also remained similar. ST is in highest frequency in Pacific Coast populations, especially west ofthe Sierra Nevada, where AR, CH, and TL are also common. AR becomes the predominant inversion between the Sierra Nevada and the Rocky Mountains and shares prominence with PP at the eastern edge of the species distribution. CH is predominant in southern California. Finally, western California has remained the region of highest diversity.
Superimposed on this temporal stability are significant fluctuations in frequencies in some populations. These fluctuations, which have been seen in previous surveys (4), should be viewed with caution, for most populations were sampled only once in a given survey and seasonal variation has been seen in some localities (refs. 7 and 8; J.A.M., B.C.M., and C.E.T., unpublished data). This source of error does not apply, however, to broad regional changes over time. Dobzhansky (ref. 3, p. 823 ) noted that the frequency of the PP balancing selection. The relative stability is also indicated by the 1-to 2-million-year age of the system estimated from molecular analysis (6) . The causes of the differentiation among populations remain a mystery.
The increase in frequency of TL may be due to an environmental change favoring carriers of TL or to the occurrence of a new favorable mutation linked to the arrangement. Further monitoring of natural populations combined with laboratory experiments may reveal the bases for stable polymorphism, geographic variation, and temporal changes in the frequency of these inversions.
